The Acai, a fruit of the Acai tree (Euterpe oleracea Mart.), is one of the main foods consumed by the riverside communities in the Brazilian Amazon. In addition, it has become the main source of income of these small producers as its consumption has widely expanded since the 1990s due to the recognition of its properties as an energetic and functional food. In order to analyze the production system and the socioeconomic changes that occurred in rural communities whose economical support is from the management of the Acai tree, a case study was carried out in two communities on the island of Mamangal, in the municipality of Igarapé-Miri, in the state of Pará, Brazilian Amazon. Fifty-two semistructured questionnaires were applied to the Acai farming families in these communities located in the municipality in the largest Brazilian producer of this fruit. The main transformations observed in the assessed communities, especially since the last decade, were influenced by the access to electric energy and the expansion of income from the Acai that made possible the expansion of the acquisition of durable consumer goods that even contributed to diversifying the diet of those farmers. Some of the difficulties faced by Acai production are the lack of technical assistance and rural extension services as well in addition to the strong dependence of the communities on the income generated by the Acai.
Introduction
Acai (Euterpe oleracea Mart.) is a palm native to the Amazonian estuary, with a prominence among the several vegetal biological resources due to its abundance and for being an important source of food for local populations (Rebello, 1992; Nogueira & Homma, 1998) . Its fruit is rounded, of dark-violet color when ripe, with about 1 to 1.5 cm in diameter and mesocarp of 1 mm of thickness (Cavalcante, 2010) .
From the mechanical maceration of the fruit pulp a viscous liquid is produced rich in anthocyanins (ACNs), proanthocyanidins (PACs) and other flavonoids (Schauss et al., 2006 , Cavalcante, 2010 , widely used in the production of pulp, ice creams, sweets, jams, and juices. Locally, this "wine" (juice) is produced in small agroindustry plants for commercialization in the urban areas, being able to present three consistencies (fine, medium and coarse). In the riverside communities, in general, it is processed by the rural producers themselves, constituting the basis of food security for these traditional and low-income populations (Note 1).
In the 1990s, the discovery of its high energy value and the fashion of its consumption in fitness centers had increased the search for the product, resulting in a significant commercial value in many Brazilian states in addition to an international interest (Costa et al., 2017) . Furthermore, the antioxidant properties of anthocyanin, which is capable of preventing the oxidation of LDL cholesterol and cardiovascular diseases, among others (Schauss et al., 2006; Udani et al., 2011) and its use by the industry of cosmetics that started to use its benefits to launch several products such as anti-aging creams and wide bath line from the Acai oil, has intensified the interest of small producers in increasing the production of the fruit. Therefore, management of native Acai crops began in the Brazilian Amazon about three decades ago and it did not go far to the time when the entire supply of Acai was extractive and came from the islands surrounding Belém, the capital of the state of Pará, Brazil, a leading consumer center.
The state of Pará is the largest Brazilian producer of Acai, holding 95.47% in Brazilian production. The municipality of Igarapé-Miri, in turn, is the largest Brazilian producer, accounting for 21.00% of the country's production and 21.27% of Para's production, with 280 thousand tons of fruit per year, according to data of the Brazilian Institute of Geography and Statistics (IBGE, 2018b) , thus justifying the locus of this research.
By considering the demand pressure that the Acai has been suffering, and the great price oscillations resulting from that and the off-season periods, it is important to analyze the socioeconomic impacts that the production of Acai has been causing in the regional communities, especially in the island of Mamangal, which stands out as one of the production areas in the municipality of Igarapé-Miri. Thus, this article evaluated the socioeconomic structure of the Acai producing families to verify the social, economic and environmental impacts that are occurring in the producing communities as a result of intensification in the production in the studied area and the possible risks imposed to them by it.
Methodology

Study Area
The municipality of Igarapé-Miri is located in the mesoregion of Northeastern Pará, about 89 km from Belém, capital of the state of Pará (PA), in the Brazilian Amazon. It has an estimated population of 62.35 thousand inhabitants and a territorial area of 1,996,790 km² (IBGE, 2018a) . The climate of the municipality corresponds to the macro thermal, type Am according to the classification of Köppen, corresponding to the hot and humid equatorial, propitious for production and development of the Acai trees.
The present study was carried out in two communities in Mamangal Island, in the municipality of Igarapé-Miri (PA), located at the confluence and border of the Maiuaitá with the Meruú rivers, with the following geographic coordinates: 01°58′30″ S and 48°57′36″ W. The island's population is about 1,817 inhabitants, consisting of 442 families living in six communities spread over a land area of 26 km 2 (INCRA, 2006) . The main via of access from the municipality's headquarters is the fluvial network, with a route covered in about 1:30 hours of travel. The displacement is carried out mainly in small boats or in rabetas, canoes with a small gasoline engine coupled to their stern.
The two communities visited in this study were Mamangal Grande and Mamangalzinho, the most representative in population and in the production of Acai, with about 191 families during the study.
It is interesting to note that in the feasibility study for the implementation of an Agro-Extractive Settlement Project (PAE) in the island of Mamangal, conducted by the Instituto Nacional de Colonização e Reforma Agrária (INCRA, 2006)-National Institute of Colonization and Agrarian Reform-the living conditions in the locality were considered as precarious and requiring the intervention of the public authorities.
Survey and Data Analysis
The field research was carried out in january 2017, involving the application of semi-structured questionnaires contemplating questions about general conditions of farmers and their families (schooling, number of children, feeding, access to durable consumer goods, among others), infrastructure and basic sanitation (household conditions and local availability of sanitation -water, sewage and garbage collection), sources of income, access to credit and technical assistance, conditions of management and production of Acai. Fifty-two questionnaires were applied, which was equivalent to 27.23% of the families living in the two assessed communities.
In addition, the Cross-Walk method was applied and carried out in the set of visited farms (52). The method consists in covering the area by means of visits to the different plots of the production system, accompanied by the farmer, observing and collecting information on the adopted technologies, local practices of Acai management and commercialization, contributing to the triangulation with the collected data through the interviews (questionnaires).
The sample was non-probabilistic by trial, based on the personal evaluation of the researcher, which invites the interviewees to participate in the research which results in building a network of interlocutors.
Sample was selected by using the Snowball technique, since this technique allows the interviewee to indicate the next interviewee, thus unraveling the network of inter-relationships established around the issue.
The collected data were tabulated in Microsoft Excel and analyzed by means of Statistic Package for Social Sciences (SPSS) version 22.0, all in a Windows 7.
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In relation to the number of children, the average was four children per family. Such data coincide with the results obtained by Rodrigues et al. (2017) in a study carried out in a traditional rural community in the state of Pará. This average number of children is part of a new family configuration within communities, a reflection of the social dynamics that reduces the number of children per family.
Regarding the schooling of the interviewees, 42.3% studied until the 4 th grade of the primary school, 17.3% are studying the in the initial series (1 st to 4 th grade of the primary school), 11.5% have completed the 5 th to 8 th grade of basic schooling 2 and 1.9% are high school graduated. The illiterates are 5.8% and the other 21.2% consider themselves literate. From this information, it can be inferred that the level of schooling of producers is low, requiring special attention regarding the transfer of technical guidelines for the implementation of innovative and more sustainable agricultural practices, the adoption of articulated forms of cooperation among these farmers, phytosanitary improvements and product quality (Acai and heart palm), farm management and marketing of production. The expansion of knowledge is an important issue in the area of study. Thus, initiatives that value human, social and institutional capital are extremely relevant to enhance the search for more sustainable development in the Amazon .
The average income of these producers achieved with the commercialization of Acai is around R$ 1,245.76 per month in the harvest period, which in comparison to the results found by Rodrigues et al. (2017) , who indicated an average income for Acai producers in the Marajó region around 339.48/month, represents a value 3.67 times higher. This result allows inferring that the production of Acai in Igarapé-Miri has a relevant weight in the income of these families, especially when it is considered that 75% of the families do not have access to any type of benefit of government assistance programs and that only 15 % have a retirement pension.
About 19.23% of the residents reported having other sources of productive income unrelated to the production of Acai. This income is, on average, R$ 633.30 per month. Among these sources of income are the activities of artisanal fishing, heart palm extraction, carpentry, mechanics and catering services, mainly performed during the Acai off-season, when the fruit is scarcer and cannot meet the economic needs of families. Thus, this share of residents (19.23%) seeks alternative income.
Infrastructure and Basic Sanitation
All interviewees had their own home, acquired by inheritance for most of them (51.9%). The houses are mostly made of wood (78.8%), 19.2% are mixed (wood and masonry) and 2.0% are masonry, with an average size of 24.65 m², with about three rooms per household. All of them are covered with ceramic tiles.
The preference for wood houses is due to the availability of raw material in the forest and the functionality of the houses, which are suspended by wooden supports due to the variation of tide height over the day (Nogueira, 2016) . In addition, they suffer the influence of cultural aspects brought by the ancestors of flood forest dwellers (Celuppi et al., 2017) . However, on the island of Mamangal, it can be noted that there is a portion (19.2%) that already avoids these characteristics of dwellings, introducing concrete pillars to support the structure and cement floors coated in the tiles. These improvements, to a certain extent, were made from the income achieved with Acai.
since the company that provides the service has not yet expanded the wiring system to a part of the island. It should be noted that until the year 2006, residents of the community did not have electricity power (INCRA, 2006) . At that time, some households had their own low-power generator and most households used kerosene lamps.
At the time of the survey, durable consumer goods in the households (Table 2) were examined as a way of inferring the quality of life and, eventually, to compare the evolution of this community with respect to income or future public policies that may have an impact on them. Among the most prevalent goods were television (94.23%), cell phone (94.23%), Acai processing machine (90.38%), refrigerator (86.54%), radio (40.38%), and freezer (40.38%). Access to these goods demonstrates the transformation that the evaluated communities are experiencing with the arrival of electric power. The significant representativity of freezers in households is associated with the storage of foods such as meat, fish and chicken for consumption by the family, making this a kind of pantry since the market is very far from the community and the displacement is done by vessels that require the expenditure of time and financial expense with fuel, being very onerous and making the frequent trips to the market infeasible.
In the studied communities, 63.5% of the households dispose of sanitary waste is directly in the river. The others (36.5%) had a sump. The river is also the main supplier of water for the various activities of daily life, as well as for consumption. As for consumption, 61.50% uses water directly from the river, 5.80% captures water which is basically treated with sodium hypochlorite. The 32.70% have a well to collect water for their basic consumption needs.
The island does not have a city garbage collection. So, communities seek other options to discard their solid waste. Among the options for waste disposal, 96.2% burn it in the backyards, 1.9% uses the composting process and the same value simply throws it in the yard. However, not all material can be burned, such as aluminum cans and glassware. These residues end up in the backyards and eventually end up being washed away by the tide. Thus, garbage is a major concern about the pollution of rivers, which has a direct impact on the island of Mamangal as it depends very much on this natural resource.
Production System Analyses
Acai is the main economic source of the inhabitants since 71.2% of the respondents depend exclusively on the income provided by the commercialization of this fruit during the harvest period.
Due to the great demand for Acai in the market, and because it is a native product of the flood forests besides being the main food of the communities, the small producers have adapted to the new management practices of the Acai tree to obtain greater production and, consequently, increase of income.
The management of Acai areas is done by 98.1% of the producers aiming at a better production of the fruits. The main management practices developed in the areas visited are the following: i) elimination of weeds and other invasive plants; and ii) thinning, which is the removal of the thinner, higher and less productive trunks leaving 3 to 4 producing trunks in the clump. However, 34.6% of the producers report that the greatest difficulty found in the community is the lack of financial resources to carry out the management and maintenance of the Acai areas. Another 15.4% reported finding difficulty with labor for the execution of management practices in areas with Acai trees.
According to Tagore et al. (2018) , this management ends up in removing native species with significant damage to communities such as erosion, silting of the river and environmental imbalance. According to the same authors, these farmers have been adopting aggressive management practices that modify the natural landscape, compared to what was traditionally done, when the system was the Acai extractivism to supply the families' needs for self-consumption without income aggregation.
The harvest is made with the help of the peconha, a species of cord that can be made from Acai leaves or bags of flour. With the help of this resource, the peconheiro climbs on the tree and with the aid of a large knife, he or she cuts the bunch of Acai and returns to the ground. After the harvest, threshing of the Acai is carried out, wrapping it in rasas (Note 2), shallows, which is usually performed by the women.
The current management in the island of Mamangal has proved to be effective from the financial point of view since thinning provides another income, with the extraction of the palm heart besides reducing the competition of the trunks by nutrients and reduces the density of plants that can result in the erosion of the areas cropped with Acais, damaging the production, as well as causing accidents in the harvest.
The question that arises is about the environmental and economic sustainability of this system, since it is not able to meet the growth of market demand, as Homma (2014) warns when argues about the limits of the extractive system for products that present conflict between demand and supply, as is the current case of Acai. In addition, the intense thinning can cause environmental imbalance and loss of other resources of long-term interest to the communities.
The production is destined to self-consumption (20%) and commercialization (80%) to obtain income for the family. Although the producers are relatively close to the consumer market, they do not direct the product to the port of Igarapé-Miri because they cannot afford the transportation costs.
Acai is a perishable fruit that needs to be rapidly processed so as not to lose its quality. For this reason, the product is sold as soon as possible. Thus, the Acai is intended for middlemen who buy the product at the door of the producers and take them to the local market of the municipality.
In the harvest period, the average production per family is 822 rasas/harvest or 11.9 tons of Acai fruit. In the 2016 harvest, Acai was sold by the producers for R$ 18.57/rasa. In the off-season, the volume produced was not quantified, since the production in this period is very scarce, so all fruit harvested is for the family consumption.
During the off-season, between January and June, about 28.8% of the community's farmers exercise other practices to contribute to family income, as shown in Table 3 . Fishing was one of the activities that stood out in the family income, as well as the extraction of the palm heart of the trunks of the Acai plants that contribute in the monthly income of these families in the periods when Acai is scarce in the region. Although Acai berry is the most produced fruit most on the farms, the producers still cultivate other fruit trees in small scale and with low destination to the market, destining, roughly, these other fruits for the self-consumption. These crops make up the agroforestry yards that are close to the houses to facilitate family access since they are harvested according to their need or in the harvest period. Table 4 shows that coconut, cupuaçu, and lemon are produced by about 21.2% of the farmers, and cocoa (13.5%), mango (9.6%), banana (7.7%) among others.
In some communities in the Amazon, miriti (Mauritia flexuosa L.) is an important product that replaces the Acai in the diet of the dwellers in the offseason, because a "wine" can be also extracted from it and is consumed in the same way as the Acai, with manioc flour combined with the meals. According to Sousa (2018) , the Riverside dwellers consume miriti in the winter when the fruit is more available, and the Acai is in the offseason, so, the producers chose mirit "wine" to make up their food base.
Native miriti areas also undergo a process of substitution due to intensified management of Acai. According to Santos et al. (2016) , in a study carried out in a community in the municipality of Abaetetuba, in the state of Pará, as the demand for Acai has increased without the respective expansion in supply, the Acai price became more favorable than that of miriti fiber, which intensified its suppression, as well as of other native species. Thus, these species have been removed to give room for the intensification of Acai crop. 
General Aspects of the Diet of the Residents in the Visited Communities
Acai is the main food of the community because besides being present in most meals, it is consumed by all of the residents. It is usually consumed with cassava flour and tapioca, sugar and accompanied by salty foods like fish and shrimp. Respondents reported that they consume Acai every day, on average, twice a day. In addition, it was commented that Acai provides palatability to other foods, because according to several informants "when you do not have the Acai, food does not taste the same". Table 5 shows the main sources of animal protein consumed by the interviewees. The most common dish is fish (for 78.8% of families), due to the ease of obtaining it by artisanal fishing. Beef is the second most consumed food (71.2%), although access to this food is difficult because there are no butchers in the community. Chicken meat comes in third position (57.7%), followed by shrimp (34.6%) that are caught in the nearby rivers by the residents themselves and pork (7.7%). With the arrival of electricity and acquisition of freezers, the inhabitants can buy meat in the city and store it.
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Rural Credit and Technical Assistance and Rural Extension (ATER)
The main rural credit line acknowledged by the farmers is Programa Nacional de Fortalecimento da Agricultura Familiar (Pronaf)-National Program for Strengthening Family Farming. According to Nunes (2007) , the target public of Pronaf are small family farmers who present certain characteristics such as use predominantly family labor, artisanal fishermen, small extractors and small fish farmers among other characteristics.
Regarding the credit provided by the government, 63.5% answered that they have the knowledge about it and 36.5% do not know it. However, 42.3% claim that they are benefited by Pronaf and 57.7% did not have access to it, showing that small farmers, for the most part, cannot or do not show interest in acquiring credit due to slowness and bureaucracy to be benefited.
Out of those who demand credit, 63.6% went to costing the management of the Acai area, that is, the credit was aimed at hiring labor for weed removal, thinning of the trunks and cleaning of the yard. On the other hand, 36.4% joined the credit to invest in a new Acai orchard or to renew the existing one. It should be emphasized, as remarked by Costa et al. (2016) on the importance of intensifying the supply of investment credit as a way to promote a positive effect on the modernization of the activity.
Credit was seen by the community as a great ally for maintaining and producing Acai. Out of the respondents benefiting from financing, 90.9% claimed that the credit improved the economic condition of families. Somewhat, credit helps in setting the man on the field, as well as helping them to have some competitiveness in the local market if the resource is applied to improve management techniques and even to move to more advanced systems of cultivation.
It was found that 50.0% of the respondents were able to pay the financing and 22.7% are still in the process of payment. Non-payment among these producers is of the order of 27.3%. Producers still rated Pronaf as important for agriculture. A percentage of 63.6% stated that credit is good, that is, it is important for agriculture, especially for Acai management, while 18.2% rated it as good and fair. This result shows that credit is an instrument that contributes to promoting farming in the community since it provides improvements in the productive system through management. This finding coincides with the results of the study by Maciel et al. (2014) , which was carried out in the municipality of Feijó, in the state of Acre, which identified the dynamics of the Acai production system, by increasing the production and income of the producers and also contributed to promote local development.
The lack of technical assistance in the community is still an issue to be controlled. Out of those interviewed, 78.8% reported that they did not receive any technical assistance nor that it did meet their needs. Difficulties in accessing technical assistance are still a reality in the community due to the obstacles that public ATER encounters with the small contingent of available professionals and problems with the means to make the trips for the technical visits. During the field surveys, it was reported that the vessel of the local office of the official technical assistance and rural extension service in the state of Pará, which serves the islands of the municipality of Igarapé-Miri, was damaged and unable to provide the visits to the producers.
Final Considerations
Acai is one of the main products in the diet the Riverside dwellers, being also the main source of income in the communities of the island of Mamangal, in the municipality of Igarapé-Miri (PA). As the demand for Acai has increased, the producers of these communities have managed to generate an income that has raised their standard of living, observed in the expansion of the consumption of durable goods and in the improvements in their households, although serious problems of infrastructure persist, eventually influencing the quality of life and the environmental issue.
The communities visited in this study need to overcome the strong financial dependence on the income provided by the Acai, especially for the off-season period, in order to ensure environmental and economic sustainability. Likewise, this issue must be addressed by the agricultural policymakers in the Amazon, because it cannot be conceived that the expansion of the Acai supply can be assured based on extractivism or management. The volume that the market currently requires needs a scale and another production system. One should be aware that the history of the rubber cycle debacle, due to non-compliance with supply on a rational basis and that led to planting in another part of the world, can be repeated with the Acai case, affecting the communities and the regional economy.
